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Description

Technical Field

[0001] The present invention relates to an elec-
tronic device which comprises a heat generating ele-
ment in a housing, such as a power source device, a
timer, or a temperature adjuster, also to a panel device
in which plural such electronic devices (a concept
including all such as an electric apparatus and an elec-
tronic apparatus) are usually accommodated in a same
panel with the object of control, monitor, or the like, and
also to a support rail which is used for supporting such
an electronic device in such a panel in a juxtaposed
state, such as a DIN rail.

Background Art

[0002] As an electronic device which comprises a
heat generating element in a housing, for example,
known is a power source device such as a switching
power source. The power source device incorporates a
heat generating element such as a switching transistor
or a rectifying diode in a housing. In such a power
source device of the conventional art, a housing is con-
figured by a material which is inferior in heat radiating
property than a metal, such as a resin. The device incor-
porates a heat generating element and a heat radiating
member which radiates heat generated by the heat gen-
erating element, in the housing. The heat radiated from
the heat radiating member is discharged to the outside
through a large number of heat radiating slit holes which
are formed in a side portion of the housing.

[0003] In a power source device of another conven-
tional art example, a housing may be configured by a
material which is superior in heat radiating property,
such as a metal. A heat radiating member is placed in
the housing, and heat from the heat radiating member is
conducted also to the housing, thereby improving the
heat radiation efficiency.

(Technical Problems that the Invention is to Solve)

[0004] In the former power source device, however,
the periphery of the heat radiating member is covered
by the housing made of a resin which is a material hav-
ing inferior heat radiating properties, and hence there is
a problem in that, even when many heat radiating slit
holes are formed in the housing, heat of the heat radiat-
ing member is hardly dissipated to the outside of the
housing, thereby impairing the heat radiating properties
of the device.

[0005] By contrast, in the latter power source
device, the side portion of the housing is configured by
a metal which is a material having superior heat radiat-
ing properties. Therefore, the device is superior in heat
radiating property than the former device. Since the
housing material is a metal, however, an insulation dis-
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tance from the housing must be set to be relatively large
so as to prevent an electronic component in the housing
from being in contact with the housing. Therefore, the
latter power source device has a problem in that, even in
the case of a power source of a small capacity, the size
of the housing is large and hence the device cannot be
made compact and is heavy, with the result that it is very
difficult to handle the device.

[0006] It is a common object of the invention to pro-
vide an electronic device in which, even when a housing
is configured by a material such as a resin which is infe-
rior in heat radiating property than a metal, heat gener-
ated by a heat generating element in the housing can be
efficiently discharged to the outside of the housing, and
which therefore has excellent heat radiating properties.

Disclosure of Invention

(Solving Method and Effects Superior than Conven-
tional Art)

[0007] In order to attain the object, a first feature of
the invention is an electronic device comprising: a hous-
ing; a first metal member having portions which face to
an inside and an outside of the housing, respectively,
and attached directly or indirectly to the housing; and a
heat generating element which is attached to the por-
tion of the first metal member, the portion facing the
inside of the housing.

[0008] According to the first feature, even when the
housing is configured by a resin which is inferior in heat
radiating property, for example, heat generated by the
heat generating element attached to the portion of the
first metal member facing the inside of the housing is
easily radiated to the outside of the housing through the
portion of the first metal member facing the outside of
the housing. Therefore, the electronic device has excel-
lent heat radiating properties.

[0009] A second feature of the invention is an elec-
tronic device comprising: a housing; a first metal mem-
ber facing an outside of the housing; a second metal
member which is formed integrally with the first metal
member, or coupled to the first metal member directly or
via another metal member, and which is located in the
housing; and a heat generating element which is
attached to the second metal member.

[0010] According to the second feature, even when
the housing is configured by a resin which is inferior in
heat radiating property, for example, heat generated by
the heat generating element attached to the second
metal member is conducted from the second metal
member to the first metal member. Since the first metal
member faces to the outside of the housing, the gener-
ated heat is easily radiated to the outside of the hous-
ing. Therefore, the electronic device has excellent heat
radiating properties.

[0011] A third feature of the invention is an elec-
tronic device in which the electronic device of the sec-
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ond feature is configured so that the second metal
member is elongated into the housing, and the heat
generating element is attached to an elongated portion.

[0012] According to the third feature, when the
elongated portion is arbitrarily elongated, the attaching
position of the heat generating element can be freely
set, so that an electronic component in the housing can
be placed in a very easy manner or the degree of free-
dom in design is improved. On the other hand, since the
elongated portion is coupled to the first metal member
facing the outside of the housing, heat generated by the
heat generating element can be easily radiated to the
outside. Therefore, the electronic device has excellent
heat radiating properties.

[0013] A fourth feature of the invention is an elec-
tronic device in which the electronic device of any one of
the first to third features is configured so that a rear por-
tion of the housing is opened, and the rear opening of
the housing is covered with the first metal member.
[0014] According to the fourth feature, a metal
member having a large area can be used as the first
metal member, and hence heat generated by the heat
generating element can be easily conducted to the out-
side. Therefore, an electronic device of further excellent
heat radiating properties can be obtained.

[0015] A fifth feature is an electronic device in which
the electronic device of any one of the first to fourth fea-
tures is configured so that a support member attaching
portion is disposed in a portion of the first metal mem-
ber facing the outside of the housing.

[0016] According to the fifth feature, since the sup-
port member attaching portion is disposed in a portion
of the first metal member facing the outside of the hous-
ing, the device can be used for attaching a support
member.

[0017] A sixth feature is an electronic device in
which the electronic device of the fifth feature is config-
ured so that the support member attaching portion can
be grounded through a support member attached to the
support member attaching portion.

[0018] According to the sixth feature, when the
device is attached to the support member, the member
can perform a shielding function against electrical
noises generated from an internal electronic compo-
nent.

[0019] A seventh feature is an electronic device
having: a housing in which a rear portion is opened, and
which has a terminal block attaching hole in a front side;
and device configuring members which can be incorpo-
rated into the housing through the housing rear open-
ing, the device configuring members including at least:
a circuit board on which the terminal block is mounted;
a heat generating element; and a metal member, the cir-
cuit board being accommodated in the housing so that,
under the incorporated state, the terminal block posi-
tionally corresponds to the terminal block attaching hole
in the front side of the housing, the metal member serv-
ing under the incorporated state as a covering member
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for the housing rear opening, the heat generating ele-
ment being attached to at least a portion of the metal
member which is located in the housing.

[0020] According to the seventh feature, in addition
to the effect of heat radiating properties due to the metal
member, assembling of the device is completed only by
accommodating the device configuring member through
the housing rear opening. Therefore, assembling is
easy, and also the time period required for assembling
is shortened. Since the metal member serves as a cov-
ering member for the rear opening of the housing, more-
over, the device itself can be made compact.

[0021] An eighth feature of the invention is an elec-
tronic device in which the electronic device of the sev-
enth feature is configured so that, under an integrated
state in which the circuit board is attached to the metal
member, the device configuring member can be accom-
modated into the housing through the housing rear
opening.

[0022] According to the eighth feature, assembling
of the device configuring members themselves has
been already completed, and hence assembling of the
device configuring members into the housing is further
simplified.

[0023] A ninth feature is an electronic device hav-
ing: a housing in which a rear portion is opened, and
which has a terminal block attaching hole in a front side;
and device configuring members which can be incorpo-
rated into the housing through the housing rear open-
ing, the device configuring members including at least:
a circuit board on which the terminal block is mounted,;
a heat generating element; and first and second metal
members, the circuit board being accommodated in the
housing so that, under the incorporated state, the termi-
nal block positionally corresponds to the terminal block
attaching hole in the front side of the housing, the first
metal member serving under the incorporated state as
a covering member for the housing rear opening, the
second metal member being formed integrally with the
first metal member, or coupled to the first metal member
directly or via another metal member, the heat generat-
ing element being attached to the second metal mem-
ber, the second metal member being located in the
housing under the incorporated state.

[0024] According to the ninth feature, in addition to
the effect of heat radiating properties due to the metal
members, assembling of the power source device is
completed only by accommodating the device configur-
ing members through the housing rear opening. There-
fore, assembling is easy, and also the time period
required for assembling is shortened. Since the first
metal member serves as a covering member for the rear
opening of the housing, moreover, the device itself can
be made compact.

[0025] A tenth feature of the invention is an elec-
tronic device in which the electronic device of the ninth
feature is configured so that, under an integrated state
in which the circuit board is attached to at least one of
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the first or second metal member, the device configuring
members can be accommodated into the housing
through the housing rear opening.

[0026] According to the tenth feature, assembling of
the device configuring members themselves has been
already completed, and hence assembling of the device
configuring members into the housing is further simpli-
fied.

[0027] An eleventh feature is an electronic device in
which the electronic device of the ninth or tenth feature
is configured so that the circuit board includes first and
second circuit boards which are respectively located
and accommodated in front and rear sides of the hous-
ing so as to be separated from each other in parallel
with or in substantially parallel with each other, the ter-
minal block is mounted on the first circuit board, an elec-
tronic component constituting a noise filter circuit is
mounted on the first circuit board, and an electronic
component generating electrical noises is mounted on
the second circuit board.

[0028] According to the eleventh feature, the first
circuit board and the second circuit board are separated
by a distance in the housing. Even when noises gener-
ated from the electric noise generating electronic com-
ponent mounted on the second circuit board try to be
transmitted through the air, therefore, the noises are
blocked by the first circuit board. As a result, the possi-
bility that the noises enter the terminal block mounted
on the first circuit board is lowered. Therefore, the elec-
tronic device has excellent noise resistance.

[0029] A twelfth feature is an electronic device
which has a heat generating element in a housing, and
in which a rear portion of the housing is supported by a
support rail made of a metal, wherein a heat generating
element attaching member is placed so as to face arear
opening of the housing, the heat generating element
attaching member or the heat generating element is
enabled to be directly or indirectly in contact with the
support rail under a state where the support rail is
attached to the opening, and the contact allows heat
generated by the heat generating element to be radi-
ated to a side of the support rail.

[0030] According to the twelfth feature, heat radia-
tion can be performed through the support rail. Even
when the housing is configured by a material such as a
resin which is inferior in heat radiating property than a
metal, therefore, heat generated by the heat generating
element in the housing can be efficiently discharged to
the outside of the housing, and the electronic device
has excellent noise resistance. Furthermore, the sup-
port rail is sufficiently wide and long, and has sufficient
heat radiating properties. Consequently, it is not
required to dispose a heat radiating plate or the like in
the housing, and hence the device can be further mini-
aturized.

[0031] A thirteenth feature is a panel device in
which one or more of the electronic device of claim 12 is
accommodated in a panel under a state where the
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device is supported by a support rail, the support rail
has a cavity, and a heat discharging gas is enabled to
be introduced from an outside of the panel into the cav-
ity and then discharged to the outside of the panel.

[0032] According to the thirteenth feature, when the
support rail is passed through the panel, the cavity
allows, for example, the outside air serving as the heat
discharging gas to be introduced from an inlet on one
side of the cavity of the support rail, and the outside air
is discharged from an outlet on another side of the cav-
ity. In the discharge of the outside air, heat of the heat
generating element in the electronic device is con-
ducted to the air in the cavity of the support rail, and the
cavity air to which the heat is conducted is discharged to
the outside. Therefore, the heat radiation efficiency with
respect to the head generated by the heat generating
element is excellent. Since it is not required to form a
suction port in the panel, the air itself in the panel is iso-
lated from the outside. Unlike the conventional art, con-
sequently, air is not sucked together with dust through a
suction port into the panel, and the air in the panel is not
contaminated. Moreover, the support rail can be easily
cooled, and hence its heat radiation efficiency can be
enhanced more easily. Since a suction port is made
unnecessary, the panel can be hermetically sealed so
as to attain good waterproofness.

[0033] A fourteenth feature is a support rail for sup-
porting an electronic device which has a heat generat-
ing element inside a housing, wherein the support rail
has a cavity which passes through the support rail from
one end side to another end side, and a structure in
which heat conducted from the heat generating element
is discharged by a gas that flows into from the one end
side of the cavity and then flows out from the other end
side.

[0034] According to the fourteenth feature, a struc-
ture is obtained in which heat conducted from the heat
generating element is discharged via the cavity which
passes through from one end side to the other end side,
by a gas which flows into from the one end side of the
cavity and then flows out from the other end side. There-
fore, it is possible to attain the same effects as the panel
device which uses the support rail.

[0035] A fifteenth feature is a support rail in which
the support rail of the fourteenth feature is configured so
that heat radiating fins are disposed in the cavity.
[0036] According to the fifteenth feature, since heat
radiating fins are disposed in the cavity, it is possible to
attain the effect that the heat radiation efficiency can be
further enhanced.

[0037] In the metal members described above, a
metal is used as a constituting material. The metal
members are not restricted to those which are thor-
oughly configured by a metal. Also a member which
partly contains a material other than a metal, or that
which is integrated or connected with a material other
than a metal is included in the invention.

[0038] The attachment of the heat generating ele-
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ment to the second metal member has a broad meaning
including all cases where a portion of the heat generat-
ing element other than leads is attached by screws,
bonded by using an adhesive agent, or closely con-
tacted by applying a pressing force by using a plate
spring, and where the heat generating element is
attached to the second metal member by other means
in a manner that heat radiation is enabled.

Brief Description of Drawings
[0039]

Fig. 1 is an external perspective view of a power
source device relating to an embodiment of the
invention.

Fig. 2 is an exploded perspective view of the
embodiment shown in Fig. 1.

Fig. 3 is an exploded perspective view of the
embodiment shown in Fig. 1.

Fig. 4 is a transverse section view showing the
internal structure of the embodiment with omitting a
housing.

Fig. 5 is a block circuit diagram showing the circuit
configuration.

Fig. 6 is a section view of main portions of a power
source device relating to another embodiment of
the invention.

Fig. 7 is a perspective view of main portions of a
power source device relating to a further embodi-
ment of the invention.

Fig. 8 is an external perspective view of a power
source device relating to a still further embodiment
of the invention.

Fig. 9 is an exploded perspective view of a power
source device relating to a still further embodiment
of the invention.

Fig. 10 is an external perspective view of a housing
in a power source device relating to a still further
embodiment of the invention.

Fig. 11 is an external perspective view showing a
state where a support rail is attached to the housing
of Fig. 10.

Fig. 12 is a section view of Fig. 11.

Fig. 13 is a partial cutaway view of a control panel
showing a state where the power source device of
Fig. 10 into the panel via a support rail.

Best Mode for Carrying Out the Invention

[0040] Hereinafter, embodiments of the invention
will be described in detail with reference to the accom-
panying drawings.

[0041] Cases where the electronic device of the
invention is applied to a power source device, particu-
larly to a switching power source device will be
described. However, the invention is not restricted to
such cases, and may be of course applied to other
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power source devices, and also to usual electronic
devices which comprises a heat generating element in a
housing.

[0042] An embodiment of the invention will be
described in detail with reference to Figs. 1 to 5. Fig. 1
is an external perspective view as seeing a switching
power source device (hereinafter, referred to merely as
"power source device") relating to the embodiment from
an obliquely rear side, Figs. 2 and 3 are exploded per-
spective views of the device, Fig. 4 is a transverse sec-
tion view showing the internal structure with omitting a
housing, and Fig. 5 is a circuit diagram of the power
source device.

[0043] In the figures, the power source device of the
embodiment comprises a housing 1, two or first and
second circuit boards 2 and 3, and a metal member 4.
[0044] The housing 1 includes a material which is
inferior in heat radiating property than a metal, such as
a resin or a resin and another material. In at least a side
portion of the housing 1, particularly, a resin is used as
a material, or a resin is used as a main material. The
housing 1 has a rectangular cylindrical shape which is
configured by a front portion 5 and four side portions 6
to 9 so as to have an opening 10 in a rear side. In the
housing 1, four edges where the side portions 6 to 9 are
adjacent to each other are formed as recesses 11 which
elongate from the front side to the rear side. Each of the
recesses 11 has a screw hole 12 in a rear portion (Fig.
2). The housing 1 has a recess 13 in a front portion, and
plural insulation flanges 14 are integrally formed in the
recess 13 at regular intervals. Terminal block attaching
holes (which are not shown in the drawings) are formed
in a bottom portion in the recess between the insulation
flanges 14. In the side portions 6 to 9 of the housing 1,
a large number of heat radiating slit holes 15 are juxta-
posed in a grid-like manner. A cutaway 16 for passing a
DIN rail (in a broad sense, the type of the rail is not
restricted to a DIN rail and may be a support rail) which
is used as a support member that will be described later
is formed in each of the rear ends of the pair of opposed
side portions 6 and 8 of the housing 1.

[0045] The first circuit board 2 is accommodated on
the front side in the housing 1, and the second circuit
board 3 is accommodated on the rear side in the hous-
ing 1. As shown in Fig. 4, plural terminal blocks 17 are
mounted on the surface (this surface is a face opposed
to the inner face of the front side of the housing 1) of the
first circuit board 2, so as to correspond to the formation
intervals of the terminal block attaching holes. A termi-
nal clamp 18 and a terminal 19 are attached to each of
the terminal blocks 17. The lower ends of the terminal
blocks 17 are passed through the first circuit board 2
and then fixed to the rear face of the board by soldering.
Electronic components mounted on the circuit boards 2
and 3 have the circuit configuration shown in Fig. 5. The
circuit configuration will be briefly described.

[0046] The circuit has a pair of input terminals 20
and a pair of output terminals 21. Between the pair of
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input terminals 20 and the pair of output terminals 21,
the circuit has a noise filter circuit 22, an input rectifying
and smoothing circuit 23, a converter transformer 24,
and an output rectifying and smoothing circuit 25. The
circuit further has a switching transistor 26, a driving cir-
cuit 27 for the switching transistor 26, and a switch cir-
cuit 28. An AC voltage through the pair of input
terminals 20 is passed through the noise filter circuit 22,
and then converted into a DC voltage by the input recti-
fying and smoothing circuit 23, and the DC voltage is
input into the primary winding of the converter trans-
former 24. On the other hand, the switching transistor
26 is turned on and off via the driving circuit 27 by a sig-
nal from the switch circuit 28, and a voltage which is
induced in the secondary winding of the converter
transformer 24 is again converted into a DC voltage by
the output rectifying and smoothing circuit 25 to be out-
put to the pair of output terminals 21.

[0047] As electronic components constituting such
a circuit, the pair of input terminals 20 and the pair of
output terminals 21 which are to be connected to ones
of the terminal block 17 are on the first circuit board 2.
Furthermore, electronic components 29 constituting the
noise filter circuit 22, such a coil and a capacitor, and
electronic components 30 constituting the input rectify-
ing and smoothing circuit 23, such as a capacitor and a
diode are mounted on the first circuit board 2. By con-
trast, the converter transformer 24, electronic compo-
nents 30 constituting the output rectifying and
smoothing circuit 25, such as a diode 31 and a capaci-
tor, the switching transistor 26, and electronic compo-
nents such as a switch circuit are mounted on the
second circuit board 3. However, illustration of the elec-
tronic components are often omitted.

[0048] A heating element in the power source
device is configured by, for example, the switching tran-
sistor 26, and the rectifying diode 31 in the output recti-
fying and smoothing circuit 25. Lead wires 26a and 31a
of the switching transistor 26 and the rectifying diode 31
are fixed to the second circuit board 3 by soldering.
Electrical connections between the circuit boards 2 and
3 are realized by plural lead wires 32 and 33.

[0049] As shown in Fig. 2, the metal member 4 is
integrally configured by a first plate member portion
(corresponding to the first metal member) 35, and sec-
ond plate member portions 36 (corresponding to the
second metal member). The first plate member portion
35 has a rectangular shape in a plan view, and a struc-
ture for attaching a DIN rail 34. By contrast, the second
plate member portions 36 are formed by bending the
sides of the first plate member portion 35 so as to be
raised forward and perpendicularly form the sides,
thereby configuring a pair of right and left portions.
[0050] A screw attaching hole 37 is disposed in
each of four corners of the first plate member portion
35. The screw attaching holes 37 correspond to the
screw holes 12 disposed in a rear portion of the
recesses 11 which are located in the four corners of the
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housing 1, respectively. A DIN rail attaching groove 38
which has a width enabling a DIN rail to be passed in a
DIN rail attaching direction is disposed in the back face
of the first plate member portion 35. A DIN rail engaging
member 40 made of a resin is disposed in a groove 39
which is perpendicular to the center of the attaching
groove 38 and communicates therewith. The resin-
made DIN rail engaging member 40 elastically pro-
trudes toward the attaching groove 38 so as to be
engageable with a DIN rail.

[0051] Each of the second plate member portions
36 has recesses 41 which are engageable with the first
circuit board 2, and steps 42 which are engageable with
the second circuit board 3. On the other hand, the heat
generating elements or the switching transistor 26 and
the rectifying diode 31 are soldered onto the second cir-
cuit board 3 as described above. The heat generating
elements are placed on the second circuit board 3 so as
to be in close contact with the surfaces of the plate
member portions 36, respectively.

[0052] In assembling of the configuring members of
the power source device of the embodiment into the
housing 1, the recesses 41 and the steps 42 disposed in
the second plate member portions 36 of the metal mem-
ber 4 are engaged with the circuit boards 2 and 3 on
which predetermined electronic components are
mounted, respectively. Next, the switching transistor 26
and the rectifying diode 31 are attached to the second
plate member portions 36 by screws which are not
shown, respectively. The first plate member portion 35
is assembled so as to cover the opening 10 in the rear
portion of the housing 1 to configure the rear portion of
the housing 1, thereby completing assembling of the
power source device.

[0053] The thus assembled power source device of
the embodiment is attached to the DIN rail 34. In this
case, when the DIN rail 34 is grounded, the member 4
is grounded through the DIN rail 34 because the first
plate member portion 35 is in direct contact with the DIN
rail 34. Even when electrical noises are generated from
components in the power source device, such as the
converter transformer 24 or the switching transistor 26,
therefore, the components are shielded, and hence it is
possible to suppress the noises from adversely affecting
the surroundings.

[0054] In the embodiment, the first plate member
portion 35 is grounded. Alternatively, the second plate
member portions 36 may be deformed so as to be elec-
trically connected to the DIN rail 34 to be grounded. The
first plate member portion 35 or the second plate mem-
ber portions 36 may be electrically connected via a lead
wire to the DIN rail 34 to be grounded. When such a
connection is performed, the grounding effect is further
enhanced.

[0055] When the DIN rail 34 is not grounded, the
first plate member portion 35 is not grounded trough the
DIN rail 34. Alternatively, for example, a ground line may
be placed along the DIN rail 34, and the first plate mem-
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ber portion 35 may be made in contact with the line to
be grounded.

[0056] The size of the second plate member por-
tions 36 may be made larger than that in the embodi-
ment, so that the internal electronic components are
covered by the plate member portions 35 and 36,
thereby enhancing the shielding effect.

[0057] In the power source device of the embodi-
ment, at least the side portion of the housing 1 is made
of a resin. Unlike the conventional art example in which
the whole of the housing is made of a metal, therefore,
it is not required to ensure an insulation distance from
the internal electronic components. Consequently, the
housing can be miniaturized and lightened, so that the
power source device can be miniaturized and lightened.
[0058] In the power source device of the embodi-
ment, although the housing 1 is configured by a resin
which is inferior in heat radiating property, the second
plate member portion 35 faces in a large area to the out-
side so as to configure the rear portion of the housing 1.
Furthermore, the first plate member portion 35 and the
second plate member portions 36 are formed by a sin-
gle member. Therefore, heat generated by heat gener-
ating elements attached to the second plate member
portions 36 is easily conducted from the second plate
member portions 36 to the first plate member portion
35, with the result that it is possible to obtain a power
source device which is very excellent in heat radiating
property.

[0059] The second plate member portions 36 may
be called a heat radiating member, and the first plate
member portion 35 may be called a DIN rail attaching
portion or a shielding portion. Alternatively, the whole of
the plate member portions 35 and 36 may be called a
heat radiating member. In the case where the whole of
the plate member portions 35 and 36 is called a heat
radiating member, the member 4 may be partly elon-
gated into the housing 1, an elongated portion may be
formed as the second plate member portions 36 to
serve as a heat radiating member, and the remaining
portion may be formed as the first plate member portion
35 and called a DIN rail attaching portion, a shielding
portion, or a heat radiating member.

[0060] The groove 38 for attachment to a DIN rail is
formed in the back face of the first plate member portion
35. However, the shape of the groove 38 is an example.
The back face may be formed as a ridge, and a support
rail having a U-like section shape, or a support rail hav-
ing a T-like section shape such as a DIN rail may be
attached to the ridge.

[0061] The second plate member portions 36 have
a flat face. Alternatively, the portions may be formed into
a fin-like shape so as to further enhance the heat radiat-
ing effect.

[0062] The number of the internal circuit boards 2
and 3 is two. The number is not restricted to the value,
and any number of circuit boards may be used.

[0063] The embodiment is configured so that heat
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generating elements are attached to the second plate
member portions 36. Alternatively, a configuration may
be employed in which, while the second plate member
portions 36 remain as they are or are omitted, a heat
generating element is attached to a place of the first
plate member portion 35 and facing the inside of the
housing 1.

[0064] The metal member 4 is not restricted to a
member the whole of which is configured by a metal,
and may be a member which is partly configured by a
metal. For example, a portion to which a heat generat-
ing element is attached is made of a metal, a portion to
which a DIN rail is to be attached is made of a metal, the
places are connected to each other by means of a
metal, and the other portion is configured by a material
other than a metal. In the invention, the metal member
is not required to be thoroughly configured by a metal,
as far as the whole or a part of the effects of the inven-
tion can be attained. Also a member which contains in
part a material other than a metal is interpreted as the
metal member.

[0065] The metal member 4 is not restricted to a
member the whole of which is configured by a metal,
and which covers the rear opening of the housing 1. As
the metal member 4, a member in which a metal plate
and a resin plate are integrated or coupled with each
other may be used. The member may cover the rear
opening of the housing 1.

[0066] The power source device of the embodiment
is of the type in which the device is to be attached to a
DIN rail serving as a supporting member. The embodi-
ment may be applied also to a type in which a floor or a
work bench is used as a supporting member and the
device is placed on the member. Furthermore, the
embodiment may be applied also to a type in which the
device is attached by screws to an appropriate panel
face serving as a supporting member. In such cases,
the first plate member portion 35 may be grounded by
adequately making in contact or connecting with an
appropriate grounding member, an apparatus, or a lead.
[0067] In the embodiment described above, the first
plate member portion 35 and the second plate member
portions 36 are formed as an integrated structure by the
single member 4. Alternatively, both the plate member
portions 35 and 36 may be separately configured as
shown in Fig. 6, and fixedly connected to each other by
other connecting means such as a screw 41. In this
case, the first plate member portion 35 and the second
plate member portions 36 are directly coupled to each
other. The plate member portions 35 and 36 may be
indirectly coupled via another plate member portion
(member) between the plate member portions 35 and
36. It is not necessary to restrict the number of coupled
plate member portions.

[0068] In the embodiment described above, each of
the second plate member portions 36 is disposed on
one of both sides of the first plate member portion 35.
Alternatively, plural second plate member portions 36
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may be disposed on each of the sides, or, as shown in
Fig. 7, plural second plate member portions 36 may be
disposed on one side portion of the first plate member
portion 35, and heat generating elements may be
attached to the second plate member portions 36,
respectively.

[0069] The embodiment described above has a
structure which has no cover. As shown in Fig. 8, the
housing 1 may be configured so as to be split into a
housing body portion 42 and a cover 43.

[0070] In the embodiment described above, the
rear portion of the housing 1 is opened. Alternatively, as
shown in Fig. 9, the front portion of the housing is
opened, a structure may be employed in which the
cover 43 is attached as described above, and the rear
portion of the housing 1 is closed. The first plate mem-
ber portion 35 and the second plate member portions
36 may be split so as to be formed as separate mem-
bers. In this case, the circuit boards 2 and 3 are
engaged with the second plate member portions 36,
and these members are inserted from the front portion
of the housing body portion 42. Thereafter, projections
45 which are located on both sides of the first plate
member portion 35 are passed through slits 44 formed
in the rear portion of the housing body portion 42,
respectively. After the plate member portions 35 and 36
are positioned, screws (not shown) which have been
passed through screw holes 46 of side portions of the
housing body portion 42 are passed through screw
holes 47 and 48 of the plate member portions 35 and
36, respectively, whereby the plate member portions 35
and 36 are coupled to each other in the housing 42.
[0071] In Fig. 9, the rear groove 39 of the housing 1
for attachment to a DIN rail is omitted. It is a matter of
course that such a groove may be formed so as to be
attachable to a DIN rail.

[0072] In the embodiment described above, when
device configuring members are configured by: the first
circuit board 2 on which the terminal blocks 17 and the
electronic components 29 for the noise filter circuit are
mounted; the second circuit board 3 on which the elec-
tronic components that easily generate electric noises,
such as the converter transformer 24 are mounted; the
heat generating elements 26 and 31 such as the switch-
ing transistor and the rectifying diode; and the metal
member 4 consisting of the first and second plate mem-
ber portions 35 and 36, the above-mentioned effects
are attained on heat radiating properties due to the
plate member portions 35 and 36. Furthermore, assem-
bling of the power source device is completed only by
accommodating the device configuring members
through the rear opening 10 of the housing 1. Therefore,
assembling is easy, and also the time period required
for assembling is shortened. Since the first plate mem-
ber portion 35 serves as a covering member for the rear
opening 10 of the housing 1, moreover, the power
source device itself can be miniaturized.

[0073] In this case, the circuit boards 2 and 3 are
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respectively located and accommodated in front and
rear sides of the housing 1 so as to be separated from
each other in parallel with or in substantially parallel with
each other, and hence the power source device can be
thinned. The first circuit board 2 and the second circuit
board 3 are separated from each other by a predeter-
mined distance in the housing 1. The first circuit board 2
is located between the terminal block 17 and the second
first circuit board 3. According to this structure, even
when noises generated from the electric noise generat-
ing electronic components mounted on the second cir-
cuit board 3 try to be transmitted through the air, the
noises are blocked by the first circuit board 2. As a
result, the possibility that the noises enter the terminal
block 17 mounted on the first circuit board 2 is lowered,
and the noises are prevented from leaking from the ter-
minal block 17 to the outside. Therefore, a power source
device which is excellent in noise processing is
obtained.

[0074] The device configuring members are inte-
grated by attaching the circuit boards 2 and 3 to at least
one of the first or second plate member portion 35 or 36,
particularly, in the embodiment, the second plate mem-
ber portions 36. When accommodation into the housing
1 is to be performed through the front opening of the
housing 1, therefore, assembling of the device configur-
ing members themselves has been already completed.
As a result, the work of accommodating the device con-
figuring members into the housing 1 is completed by
one-touch operation, so that the easiness of the assem-
bling is remarkably improved.

[0075] A switching power source which is an exam-
ple of a power source device relating to another embod-
iment of the invention will be described with reference to
Figs. 10 to 12.

[0076] Fig. 10 shows the external configuration of
the housing 1 of the switching power source. Portions
corresponding to those of Fig. 1 are denoted by the
same reference numerals. In the embodiment, neces-
sity of disposing a heat radiating plate or the like in the
housing is eliminated, whereby the power source device
can be further miniaturized.

[0077] As shown in Figs. 10 and 11, a cutaway 50
for supporting and passing a support rail 34 such as a
DIN rail is formed in a rear end face of each of the side
portions 6 and 8 of the housing 1. Each of the cutaways
50 has a front engaging face 51 which is to be engaged
with a front face portion 34a of the support rail 34, and
rear engaging faces 52 which are to be engaged with a
rear face portion 34b. The rear engaging faces 52 coop-
erate with the front engaging face 51 to constitute gaps
53 which are to be engaged with elongated portions 34b
on both the sides of the support rail 34, respectively.
Therefore, the elongated portions 34b of the support rail
34 can be passed through the gaps 53 between the
engaging faces 51 and 52.

[0078] As shown in Fig. 11, the support rail 34 com-
prises a body portion 34c, and the elongated portions



15 EP 1073 323 A1 16

34b which vertically elongate from the upper and lower
sides of the body portion 34c, respectively. The inner
portion of the body portion 34c is formed as a cavity 34d
which is passed from one end side to the other end side.
Plural heat radiating fins 34e for further enhancing the
heat radiation efficiency are disposed in the cavity 34d.
[0079] The support rail 34 is inserted into the cuta-
ways 50 so as to cover the rear opening 10 of the hous-
ing 1, to be attached thereto, as shown in Fig. 11. The
attached state will be described with reference to Fig.
12. In the housing 1, a substrate 53 for attaching the
switching transistor 26 and the diode 31 (hereinafter,
referred to as the heat generating elements 26 and 31)
is equipped. Lead wires 26a and 31a of the heat gener-
ating elements 26 and 31 are soldered to the attach-
ment substrate 53 in a state where the lead wires are
bent, and the heat generating faces of the heat generat-
ing elements 26 and 31 are placed so as to be in contact
with the attachment substrate 53. The attachment sub-
strate 53 is fixed in the housing 1 so as to be in contact
with the front face portion 34a of the support rail 34 via
an electrical insulating member 54 which is superior in
heat radiating property, such as heat conductive rubber
or the like. Therefore, the electrical insulating member
may be called a heat conductive member.

[0080] Therefore, heat generated by the heat gen-
erating elements 26 and 31 is conducted from the elec-
trical insulating member 54 to the support rail 34, to be
radiated from the support rail 34. Even when the hous-
ing 1 is configured by a material such as a resin which
is inferior in heat radiating property than a metal, heat
generated by the heat generating elements 26 and 31 in
the housing 1 can be efficiently discharged from the
support rail 34 to the outside of the housing 1. There-
fore, a power source device such as a switching power
source which is excellent in heat radiating property can
be obtained. As a result, it is not required to dispose a
heat radiating plate or the like for radiating heat gener-
ated by the heat generating elements 26 and 31, in the
housing 1, whereby the power source device can be fur-
ther miniaturized.

[0081] As shown in Figs. 11 and 12, each of the
heat generating elements 26 and 31 is in contact with
the front face portion 34a of the support rail 34 via the
attachment substrate 53. Alternatively, the direction of
the attachment substrate 53 may be reversed so as to
form a configuration in which the heat generating ele-
ments 26 and 31 are directly in contact with the electri-
cal insulating member 54.

[0082] Furthermore, the member 54 is not always
necessary and may be omitted as far as insulation
between the elements is ensured. On the other hand,
the attachment substrate 53 or the heat generating ele-
ments 26 and 31 may be directly in contact with the
lower face portion 34a of the support rail 34.

[0083] Moreover, the attachment substrate 53 may
be formed as a heat generating element attaching
member, or the attachment substrate 53 and the mem-
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ber 54 may be combined to be formed as a heat gener-
ating element attaching member.

[0084] According to the embodiment of Figs. 10 to
12, it is not necessary to incorporate a heat radiating
plate in the housing 1, and hence the power source
device can be miniaturized. Heat radiation can be per-
formed through the support rail 34, and the heat radiat-
ing capacity can be sufficiently obtained. Therefore, it is
possible to incorporate a heat generating element of a
large capacity.

[0085] A case where a plurality of such power
source devices are accommodated and used in a con-
trol panel (table) under a state the devices are sup-
ported by the support rail 34 will be described.

[0086] In a power source device of a structure of the
conventional art, heat generated by the device easily
stagnates in the control panel. Therefore, a suction port
is disposed on one side of the control panel, and air is
discharged from the other side by an exhaust fan so that
the heat in the control panel is discharged together with
the discharged air. As a result, the conventional struc-
ture has a defect that air is sucked together with dust
through the suction port into the control panel, and the
air in the panel is contaminated. When air discharge is
to be sufficiently performed only by an exhaust fan, it is
necessary to discharge air by a large exhaust fan. Since
the suction port is formed in the control panel, there is a
great disadvantage that, when the panel is disposed in
a place which is exposed to the weather or is moist, a
waterproofing countermeasure which is high in cost is
required.

[0087] The support rail 34 for supporting a power
source device 55 of the embodiment has the cavity 34d
which is passed from one end side to the other end side
in the body portion 34c. As shown in Fig. 13, the sup-
port rail 34 is passed through a control panel 56. There-
fore, the space in the control panel is separated from the
cavity 34d in the support rail. For example, the outside
air is taken in as a heat discharging gas from the inlet on
one side of the cavity 34d disposed in the support rail
34, and the outside air is discharged from the inside of
the cavity 34d to the other end outlet. In the discharge of
the outside air, therefore, heat generated by heat gener-
ating elements incorporated in the power source device
55 in the control panel 56 is transmitted to the air in the
cavity 34d of the support rail 34, and then discharged to
the outside, resulting in a high heat radiation efficiency.
[0088] Furthermore, since it is not required to form
another suction port in the control panel 56, the air itself
in the control panel 56 is isolated from the outside.
Unlike the conventional art, consequently, air is not
sucked together with dust through a suction port into the
control panel 56, and the air in the control panel 56 is
not contaminated.

[0089] Moreover, the support rail 34 can be easily
cooled, and hence its heat radiation efficiency can be
enhanced more easily.

[0090] Since the control panel 56 can be hermeti-
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cally sealed, the panel may be configured so as to have
good waterproofness.

[0091] The support rail 34 may be fixed to the con-
trol panel 56 by screws. The flowing direction of air in
the cavity 34d of the support rail 34 may be controlled
by a fan 57. However, this is not essential. Detailed illus-
tration of the sate of attaching the fan 57 to the support
rail 34 is omitted.

Industrial Applicability

[0092] The invention is not restricted to an elec-
tronic device such as a power source device, and may
be applied to another electronic device which comprises
a heat generating element inside a housing.

Claims
1. An electronic device comprising:

a housing;

a first metal member having portions which
face to an inside and an outside of said hous-
ing, respectively, and attached directly or indi-
rectly to said housing; and

a heat generating element which is attached to
the portion of said first metal member, the por-
tion facing the inside of said housing.

2. An electronic device comprising:

a housing;

a first metal member facing an outside of said
housing;

a second metal member which is formed inte-
grally with said first metal member, or coupled
to said first metal member directly or via
another metal member, and which is located in
said housing; and

a heat generating element which is attached to
said second metal member.

3. An electronic device according to claim 2, wherein
said second metal member is elongated into said
housing, and said heat generating element is
attached to an elongated portion.

4. An electronic device according to any one of claims
1 to 3, wherein a rear portion of said housing is
opened, and said rear opening of said housing is
covered with said first metal member.

5. An electronic device according to any one of claims
1 to 4, wherein a support member attaching portion
is disposed in a portion of said first metal member
facing the outside of said housing.

6. An electronic device according to claim 5, wherein
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10

said support member attaching portion can be
grounded through a support member attached to
said support member attaching portion.

An electronic device having: a housing in which a
rear portion is opened, and which has a terminal
block attaching hole in a front side; and device con-
figuring members which can be incorporated into
said housing through said housing rear opening,

said device configuring members including at
least: a circuit board on which said terminal
block is mounted; a heat generating element;
and a metal member,

said circuit board being accommodated in said
housing so that, under the incorporated state,
said terminal block positionally corresponds to
said terminal block attaching hole in the front
side of said housing,

said metal member serving under the incorpo-
rated state as a covering member for said
housing rear opening, said heat generating ele-
ment being attached to at least a portion of said
metal member which is located in said housing.

An electronic device according to claim 7, wherein,
under an integrated state in which said circuit board
is attached to said metal member, said device con-
figuring member can be accommodated into said
housing through said housing rear opening.

An electronic device having:

a housing in which a rear portion is opened,
and which has a terminal block attaching hole
in a front side; and

device configuring members which can be
incorporated into said housing through said
housing rear opening,

said device configuring members including at
least: a circuit board on which said terminal
block is mounted; a heat generating element;
and first and second metal members,

said circuit board being accommodated in said
housing so that, under the incorporated state,
said terminal block positionally corresponds to
said terminal block attaching hole in the front
side of said housing,

said first metal member serving under the
incorporated state as a covering member for
said housing rear opening,

said second metal member being formed inte-
grally with said first metal member, or coupled
to said first metal member directly or via
another metal member, said heat generating
element being attached to said second metal
member, said second metal member being
located in said housing under the incorporated
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state.

An electronic device according to claim 9, wherein,
under an integrated state in which said circuit board
is attached to at least one of said first or second
metal member, said device configuring members
can be accommodated into said housing through
said housing rear opening.

An electronic device according to claim 9 or 10,
wherein said circuit board includes first and second
circuit boards which are respectively located and
accommodated in front and rear sides of said hous-
ing so as to be separated from each other in parallel
with or in substantially parallel with each other,

said terminal block is mounted on said first cir-
cuit board, an electronic component constitut-
ing a noise filter circuit is mounted on said first
circuit board, and

an electronic component generating electrical
noises is mounted on said second circuit
board.

An electronic device which has a heat generating
element in a housing, and in which a rear portion of
said housing is supported by a support rail made of
a metal, wherein

a heat generating element attaching member is
placed so as to face a rear opening of said
housing,

said heat generating element attaching mem-
ber or said heat generating element is enabled
to be directly or indirectly in contact with said
support rail under a state where said support
rail is attached to said opening, and the contact
allows heat generated by said heat generating
element to be radiated to a side of said support
rail.

A panel device in which one or more of the elec-
tronic device of any one of claims 1 to 12 is accom-
modated in a panel under a state where said device
is supported by a support rail, said support rail has
a cavity, and a heat discharging gas is enabled to
be introduced from an outside of said panel into
said cavity and then discharged to the outside of
said panel.

A support rail for supporting an electronic device
which has a heat generating element inside a hous-
ing, wherein said support rail has a cavity which
passes through said support rail from one end side
to another end side, and a structure in which heat
conducted from said heat generating element is
discharged by a gas that flows into from the one
end side of said cavity and then flows out from the
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other end side.

15. A support rail according to claim 14, wherein heat
radiating fins are disposed in said cavity.
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